Florida has a major problem when it comes to sinkholes. These sinkholes can become very hazardous to people, homes, and to the landscape as a whole. Florida sits on a carbonate platform which is highly indicative of sinkholes. There are three main types of sinkholes which occur in Florida: dissolution, cover subsidence, and cover collapse. I will compare these types of sinkholes to the underlying formation beneath Florida to see if there is a connection between the types of sinkholes that occur. I will also create a 3D model of grout injection stabilization and calculate its volume to compare to the actual volume placed under the house. This information will help inform and bring attention to the problem in Florida and in turn, may help alleviate the problem if we can understand what causes these sinkholes. The 3D model may help engineering companies become more efficient in predicting the projected amount of volume to stabilize a house that may be in danger.
MOTIVATION
This problem is not only important for engineering, but also for science. I work for an engineering company and wanted to try and help make the projections for stabilization more accurate. The reason for choosing this project and working on helping to predict the amount of grout being pumped under a house, is that this is a major business in Florida. With all of the sinkhole stabilization occurring in Florida, many engineering companies could benefit from understanding a little more about what is occurring beneath the surface of these houses.
Understanding what is occurring under these houses and how much grout is to be pumped to stabilize can also help science and the environment.
There are three main types of formations/areas that sinkholes can form. Area I is bare or thinly covered limestone. The area is generally shallow and broad, and sinkholes develop over time, and dissolution sinkholes dominate this area, but are very few in number. In area II the cover is 30 -200 feet thick and cover subsidence sinkholes dominate the area, but are few in number. The area is made up of incohesive and permeable sand. Sinkholes in this area are shallow, small in diameter and develop slowly. In area III the cover is 30-200 feet thick, and sinkholes occur in high number. This region consists of mostly cohesive clayey material that has very low permeability. Cover Collapse sinkholes dominate the area and occur in very high number throughout Florida. Area IV has a cover over 200 feet thick. Sinkholes occur in very low number in this area but are very large in diameter and deep. This area material consists of cohesive sediments interlaid with discontinuous carbonate beds. The reason I chose to map out each sinkhole in Florida and compare it to its underlying formation/area is that dissolution 4 CHARLES HUNT GRIFFITH II sinkholes are rare, and occur fewest in number over the state. Dissolution of our carbonate platform is very prevalent throughout the state, and the data will show this. 
MATHEMATICAL DESCRIPTION AND SOLUTION APPROACH
Since we are using two planes to fit the data, we solve the equation:
where , , and are variables and , , and are constants. To find the volume of grout to be placed in the 3D model we used the least regression squares technique to formulate our approach. Using that technique equation (1) becomes:
which will give a solid image. I used 4 rectangles to calculate the volume projected through the model. The calculation used to get the volume was achieved by the formula
The summation of each of these rectangles gives the projected volume. Wolfram
Mathematica was used to project the models and help come up with the integration formula to sum up the rectangles. 
CONCLUSION AND RECOMMENDATIONS
Throughout the research we showed that dissolution sinkholes which occur in limestone are more frequent than originally thought. This idea contradicts the original research stating that these are the rarest among all sinkholes in Florida. What can be done to further this research is to break some of the counties into different areas. If these areas can be accurately divided and counted this could make the results a little more accurate. The results are close enough to where certain points can be adjusted and the model can be made even more accurate. The way this 
